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ABSTRACT

Dermal exposure estimates are essential for risk
assessments of pesticides. Passive dosimeters and less
frequently biological monitoring of exposure have been
used for dermal exposure studies. A combination of -
passive dosimeters were used for assessment of
mixers/loaders, applicators and harvesters exposure to
captan, folpet and chlorothalonil.

Daily dermal exposure of pole tomato harvesters was -
48 - 21.2 mg (dermal transfer factor, DTF=316 - 1400 -
cm2/hr) depending on types of protective clothing.
Without gloves and combining exposure from overshirt and
dosimeter, a worker received a daily dermal exposure of -
24 mg (DTF=1580 cm2/hr). Clothing penetration of
chlorothalonil in this study was 31%. Daily dermal
exposure of mixer/loader/applicator to captan applied 'tfoE
strawberries and grapes were 4.6 and 14.8 mg,:
respectively. Lettuce cutters and packers had lower daily
dermal exposu're of 4.7 and 2.4 mg (DTF=890 and 455
cmZ2/hr), respectively. Plum thinning workers without
wearing dloves received a daily dermal exposure of 6.15:
mg with a high apparent DTF of 54,900 cm2/hr.



INTRODUCTION

Determination of dermal exposure of agricultur'al
workers to pesticides is an important and essential step in
the risk assessment process. The exposure of workers
including mixers/loaders, applicators and harvesters may
be evaluated by several methods as shown in the
"Pesticide Exposure Assessment” diagram (FIGURE ).
Passive dosimeters such as gauze or cloth patches have
been generally used to assess dermal exposure. Whole
body 100% cotton dosimeters ‘were introduced recently by
the Worker Health and Safety Branch, California
Department of Food and Agriculture as an aliernative to
extrapolation of dermal dosage from patches.

Passive dosimeters were employed to evaluate the dermal
exposure to captan, folpet and chlorothalonil. Biological
monitoring was used to estimate the exposure of workers
1o captan. Dermal transfer factors were estimated from
total dermal exposure and dislodgeable foliar residues.



PESTICIDE EXPOSURE ASSESSMENT

DOSIMETRY (ug/cm?) DISLODGEABLE FOLIAR RESIDUE (!.lg/cmz)
(Mixer/Loader, Applicator, Flagger, (Harvester, Other Reentry Worker)
Pilot, Harvester, Etc.)

X Transfer Factor (eg. 5,000 am 2/hr)

Body Surfazce Area X
21,110 cmZ, EPA) X 8hr/day

POTENTIAL DAILY EXPOSURE (mg/person/8 hr - day)

(Gross Exposure)
COTTON UNDERCLOTHES
(Whole Body and Handwashes)

X % Clothing Penetration

b 4

DAILY DERMAL EXPOSURE (mg/person/8 hr - day)

X % Dermal Absorption (8,12 or 24 hr)

BIOLOGICAL MONITORING
(Clinical Chemistry - AChE + Dietary Exposure
Urinalysis - Time |
Volume, Concentration) + Inhalation Exposure

X 1/Weight (Male 70 kg, Female 54.8 kg)

Short - Terﬁi Effects
(days - weeks) €——ABSORBED DA.ILYI DOSAGE {mg/kg/day)

X Days Exposed/365 Day - Year

i ARDD cany

X Years Worked/70 Year - Lifetime

l

Chronic Effects ¢~
(months - years) LADD (ug/kg/day)

NOTES: : :
AADD Annual Average Daily Dosage Thongsinthusak and Krieger, 1989
LADD Lifetime Average Daily Dosage Worker Health and Safety Branch

California Department of Food and Agriculture



A

METHODS

Dermal exposure monitors included:

1.  100% cotton long-sleeved T-shirt worn
under normal work clothing or overshirt

2. Knee length cotton socks

3. 10-layer gauze patches backed by aluminum
foil and in paper case (modified Mobay
heolder)

4. Hand and face wiping with ChubbsR brand
towelettes. Handwashing was done in 0.1%
Sur-Ten solution.

Biological monitoring: complete urine samples were

collected for three days following the first day of
exposure to captan.

Dislodgeable foliar residues: leaf discs were collected
randomly using a Birkestrand leaf-puncher (2.54 cm)
fitted with a 4 oz glass jar. Discs were stored on ice
and later surface extracted (3x20 min) with 3x50 mL
0.02% Sur-Ten solution. Pesticides were extracted
with ethyl acetate for analysis.
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TABLE Il CLOTHING PENETRATION OF CHLOROTHALONIL

Chlorothalonil Exposure (mg/8h-d)

Overshirtd Cotton Undershirtb
Torso Arms Total Torso Arms Total
Mean 472 15.2 184 0.3 8.5 88

(n=11)

Range 1.7-8.7 10.8-19.8 12.6-28.5 0.2-06 24-128 2.6-134

% clothing penetration of captan = _100 x 88 = 31%
(19.4 + 8.8)
% clothing penetration was estimated to be approximately 10% by:

1. Davies et al. J. Occup. Med. 24:264-268 (1982).
Leavitt et al. Arch. Environ. Contam. Toxicol. 11:57-62 (1982).
3. Maddy et al. Symposium on Bioclogical Monitoring of Workers

Exposed to captan pesticides. ACS Symposium, New Orleans,
LA (1987).

Long-sleeved shirt , |
100% cotton long-sleeved T-shirt worn under overshirt

o



agny

uisel Z-qyx O} peosuuod (suQ (PO O|4-iXld vSW) dwnd Buydwes e Buisn psuiwielag
SH00s pue sayodled azner) - :si8lowiso

822 pue swJie ojuj :o;ommv WIYys-1 panss|s-Buo| uolod %001 :ielawisod

S8)18|aMo} pueliq ysqqnyo Buisn BuidimpueH

uolInjos ua]-ing %0 Buisn BuiysempueH

V/ie Q| G'g :eley uoyeolddy

y/le g g :8iey uoneolddy

O O T O O

%P6-68 = 10108} uoyoejoid 8AolD

gyl 10 j9°LE L0 G0 p6’} gsedel
9t ) 060 L 6L 09'0  pSeuIegMeENS
(p-yg/bw) (p-yg/bw) sba » sybjul 90810 agSwly SpueH doin

|[ejol puolie|eyul
(p-yg/bw) ainsodx3 |ewlaq Alleq uesy

" NVLdVD Ol HOLVOITddv/d3avoT/HaxXIN 40 3HNSOdXT 1l 318V.L



TABLE IV DERMAL EXPOSURE OF LETTUCE HARVESTERS TO FOLPET"

: Mean .
Work Mean Daily Dermal Exposure Dermal Transfer
Task (mg/8h-d) Factor (cm2/hr)
Cutter (n=5) 47 + 40 890

Packer (n=6) 24 + 1.6 455

Driver (n=1) 0.6 112

" Dosimeters: Stomach gauze patch under shirt, knee length socks,

bilayer thigh patches.

Two-arm washes (elbow to hand) represent hand and
arm exposure. :

Application rate: 1 Ib ai/A; Harvesting was 11 days post application
Dislodgeable foliar residue = 0.66 + 0.35 ug/cm2.
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CONCLUSION

Cotton long-sleeved T-shirts and knee length cotton
socks have been used effectively as passive dosimeters.
The results will apparently give a more representative
dermal exposure estimate than from extrapolation of
gauze patch dosimeters in which a uniform exposure was
zssumed. Different field activities will give different
dermal transfer factors depending on how frequently
workers come in contact with plant surfaces. High contact
activities during work will yield a high transfer factor,
consequently, high dermal exposure.



